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Fig. S1 TEM image and size-distribution histograms (inset) of the samples synthesized at 265 °C for 60 mins. (Fig. S3B) . Meanwhile, the S3 measurement confirms the existence of little Cu 2+ since the shake-up structure of copper (II) is observed in the spectra. 1 The binding energies at 711.07 eV and 723.83 eV, which is in agreement with the Fe 3+ spectrum (Fig. S3C) . The selenium peaks is confirmed at 54.98 eV (Fig. S3D) . Thus, the XPS analysis confirms that the valence states of Cu, Fe and Se are +1, +3 and -2, respectively, which is consistent with the formation of CuFeSe 2 . Meanwhile, the measurement confirms the existence of little Cu 2+ since the shake-up structure of copper (II) is observed in the spectra. The binding energies at 710.64 eV and 722.21 eV, which is assigned to the Fe 3+ spectrum (Fig. S4C) . The peak at 531.07 eV is signed to be O1s (Fig. S4D) . The peak at 398.34 eV related to N1s is shown in S4 Fig. S4E . The selenium peaks is confirmed at 55.21 eV (Fig. S4F) . In the above FT-IR spectra (Fig. S6) , new absorption peaks at 1049 and 1105 cm -1 corresponding to C-O-Cu and C-O-Fe vibration appeared and peak of the phenolic ʋ (C-O) at 1126 cm -1 disappeared in CuFeSe 2 frameworks confirmed the coordination between the CuFeSe 2 NCs and catechol groups of DIB-TETA. [3] [4] Meanwhile, a distinctive and significant peak located at 612 cm -1 that corresponds to the Fe-O and S5 Cu-O absorption bands is appeared for CuFeSe 2 frameworks. [5] [6] These observations confirmed that the CuFeSe 2 frameworks was synthesized. The peak at 531.68 eV is signed to be O1s (Fig. S12A) . The peak at 398.84 eV related to N1s is shown in Fig. S12B . The selenium peaks is confirmed at 55.74 eV (Fig. S12C) . Coupled Plasma Atomic Emission Spectrometry (ICP-AES).
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As shown in Table S1 , the elemental compositions of the as-prepared CuFeSe 2 NCs are 1:0.95:1.98 for molar ratio of Cu:Fe:Se. Coupled Plasma Atomic Emission Spectrometry (ICP-AES).
As shown in Table S2 , the elemental compositions of the as-prepared CuFeSe 2 @Au nanosheets are 1:0.99:1.98:8.53 for molar ratio of Cu:Fe:Se:Au.
